IN A PREVIOUS paper (1) , 3 properties of continuous flow analytic systems were discussed which are different from those associated with batch analysis.
These are drift, the effect of variation in sample depth, and interaction between samples.
It is now common practice to monitor and control drift. Errors due to sample depth are minimized by sampling devices which provide rapid vertical motion of the sampling tube into and out of the sample such as the Sampler II (Technicon Instrunients Corporation, Ardsley, N. Y.). Interaction is decreased by arranging that the inlet tube which picks up the sample is immersed in water whenever it is not in the sample (2) .
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Nevertheless, significant interaction between samples can still be observed.
Recent efforts have been directed at seeking the mechanism of its origin and the rules which govern it. in the process, it has been discovered that 
Apparatus and Reagents
The apparatus and reagents employed in this work were extremely simple. A Heath strip chart recorder Model EUW20A* was used, with chart speed of 5 inches per minute and full-scale pen excursion of one second. These were achieved only after the utilization of timing pips was introduced. These pips, produced by momentarily grounding the recorder-colorimeter circuit at exactly the instant when any change was made (e.g., the movement of the sample inlet from water to sample or vice versa), enabled one to superimpose strip-chart records, using only the ruled horizontal lines of the strip-chart and the timing pips themselves to adjust the precise orientation of different curves. Other technics for superimposition which were tried proved to be subjective and often misleading.
Results
Determination of the Characteristics of Rise Curves
The results obtained on moving the sample inlet from water into each of 3 different concentrations of dye are given in Fig. 2 . Figure  2A  is 
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In the iise curve, however, the rate of change of colicentratioli is shown by Fig. 2C = k(C,.
()
The slight curvature of the upper 2 curves in Fig. 2C , and the slight difference in the apparent slopes of these 3 lines may be attributed to the "toe" of the rise curve which occurs just at the end of the tr at the 0-sec. mark on Fig. 2A . This reverse curvature is a lag phase, a piienomenon which is well known in the kinetics of chemical reactions, bacterial growth, etc., and which is discussed further below.
Characteristics of Fall Curves
The curves of 
Effect of t1, on Rise Curves at Constant Concentration
In order to determine the effect of various values of t1 on the rise curves for any one concentration, strip-chart records were obtained for one sample, at C89 = 1.00 relative concentration.
The values of t1 shown in the data presented in Fig. 4 were 8, 10, 15, and > 60 sec. The rise curves from these strip-chart records were carefully synchronized in time by means of the timing pips and then retraced to form Fig. 4A . It is clear that for any given concentration, all the rise curves are merely parts of the one basic rise curve-which has been curtailed by removal of the sample inlet from the sample material before steady state has been reached.
Thus, the initial slope of a rise curve, and the point it reaches after any given t1,, are as much a measure of concentra- tion as is the final steady state reached.
In contrast to Fig. 2 , all rise curves for any one given concentration are superimposable by movement parallel to the time axis. They differ only in length and completeness.
Identity of the Fall Curve
The strip-chart records from the experiment on the characteristics of fall curves were superimposed on each other by movement parallel to the time axis so as to superimpose the fall-curve portions of the peaks. As can be seen in Fig. 4B, the 
Formation of the Sample Peak
One would guess that an approximation to the familiar sample peaks in continuous flow analysis should be formed from that part of the rise and fall curves permitted to form during a given t,,. Fig. 5 involves an additional consideration. Because the fall curve from the peak starts not at 1.00 but at an apparent concentration equal to the peak height, one can see that to achieve synchronization, one must place the timing pip of the fall curve after that of the rise curve by a number of seconds equal to tin minus the time required to go from C99to the apparent concentration at the peak height.
Additivity of Overlapping Riseand Fall Curves
The results of the above experiments imply that rise and fall curves might be expected to overlap when samples are aspirated one after the other. If this is correct, and if the phenomena described above in terms of half-wash time and lag phase are the only factors of major significance, then such overlapping should be additive in concentration. In this experiment, 2 concentrations of dye and 1 of water were used to make 2 sets of curves. In each case, the complex curve produced from successive samples of the 2 different concentrations might be expected to be the concentrational sum at all times of the 2 simple curves, all carefully synchronized in time. In Fig. 6A , the solid curve was obtained by placing the sample inlet successively in the high-concentration sample for a long period, in water for 20 sec. and in the low-concentration sample for a long period. The broken-line and dotted curves were traced from the fall curve for the high-concentration sample and the rise curve for the low-concentration sample, respectively, separated in time by 20 sec. and synchronized with the solid curve, all by means of the timing pips. Points a to e in Fig. 6 show actual concentrational values. Additivity, as illustrated at these points, is good.
In Fig. 6B , which is designed to mimic interaction, the solid curve was obtained by placing the sample inlet successively into the high-concentration sample for a long period, into water for 20 sec., into the lowconcentration sample for 15 sec., and finally into water for a long period. One of the dotted curves was the fall curve for tile high-concentration sample, the other was a peak obtained from a t,, of 15 sec. using the low-concentration sample. These two were separated in time by 20 sec. 
Direct Measurement of W110 and L
One can plot -log c vs. time from any strip-chart the complete transition from sample steady state record which shows to base-line steady state, obtain W112 from tile slope of the straight portion of the line, and obtain L from the time at which tile extrapolated straight line crosses the time axis curvature (Fig. 7) . 
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This procedure was used to test the data obtained from the simple manifold described and also from one of the most complex continuous flow instruments in use, the SMA-12 hospital model (Technicon Instruments Corporation), to see if they fit this mathematic approach: both did. Table 1 gives values of W112 and L obtained from strip-chart records obtained on the SMA-12.
Discussion
In continuous flow analysis, the reaction being measured need not be complete for Beer's Law to be obeyed; but the degree of completeness should be independent of concentration because the reaction time, set by the flow rate in the manifold tubes, is constant. Therefore, to a first approximation at least, a study of the kinetics of transition such This figure is the "percent interaction"
(1).
This calculation has shown reasonable agreement in application to practical cases.
it is also possible to use Fig. 8 
